Introduction

44
The effects of acidification peaked in the 1980s and the chemistry of many fresh waters 45 has recovered since the 1990s in Europe and North America, but it still remains a problem in 46 some areas and the recovery of the biosphere is more uncertain (Stoddard et al., 1999; Skjelkvåle et al., 2005) . Furthermore, in other regions acidification is an increasing problem, whole water body all of the time. This is monitored for lakes at least once a year during 65 spring flood with one sample from the surface water in the middle of the lake.
66
One group of methods that is becoming increasingly used for scenario simulations of 67 water chemistry involves the use of state-of-the-art geochemical equilibrium models.
68
Different geochemical models have been developed that are capable of modelling pH and Al i ,
69
which are the main toxic factors in acidified waters. Examples of models include WHAM 70 (Tipping 1994 (Tipping , 1998 , recently tested by Tipping and Carter (2011) ; the ALCHEMI model 71 (Schecher and Driscoll, 1995) including different organic acid models (Driscoll et al., 1994) ; 72 and a triprotic organic acid model (Hruška et al., 2003) . Predicting what will happen with less lakes and streams.
77
The steady-state concentration of Ca when liming is terminated is needed for modelling 78 pH. One approach involves the use of the Ca to Mg ratio in unlimed waters upstream or in 79 nearby unlimed reference lakes (Göransson et al., 2006) . This is possible since the Ca to Mg 80 ratio is relatively stable both temporally and spatially. The Ca to Mg ratio in the limed lake 81 after termination of liming is assumed to be the same as the one in the reference lake. Hence,
82
the steady-state "unlimed" Ca concentrations can be calculated from the Mg concentrations in 83 the limed lake (Göransson et al., 2006) , as lime only contains small amounts of Mg.
84
The aim of this study is to evaluate the use of a geochemical modelling method that 85 predicts the response in pH and Al i after a changed lime dose or after termination of liming.
86
The model setup is validated for six monitored lakes where liming has been terminated. If 
Results
220
Initially, the model of Sjöstedt et al. (2010) (Table 1 ). The simulations of Al i were of similar quality for the limed 242 lakes, regardless of whether analysed pH or simulated pH were used in the model (Table 1) . Sweden, corresponding largely to the S deposition patterns (Fig. 4a , b and c) whereas Al i was 263 higher in the south (Fig. 4d) .
264
The predicted pH decrease was not strongly correlated to any single water chemical 
272
To decrease pH by more than 0.4 pH units, the decrease of Ca and Mg must be more than 25 273 % of ANC. To decrease pH by 1 pH unit, the decrease of Ca and Mg must be more than 50 % 274 of ANC.
275
The increase in Al i was mostly determined by the pH value, and not by total Al; there was 276 only a weak relationship between total Al and the increase of Al i (r 2 = 0.15, data not shown).
277
The 1 807 unlimed reference lakes had average pH values and predicted Al i 278 concentrations that were similar to those of the 3 043 limed lakes after termination of liming 279 (Table 1 and the present condition at 100 % liming (Table 3 and Fig. 3b) in both samplings, the pH could be simulated with a mean error of 0.17 units ( n = 9 160).
313
There was a small bias for limed lakes, where a lower average pH (2007: 6.7, 2008: 6.6 
